Introductory.-The very little knowledge available concerning the iodine metabolism of invertebrates is confined to the occurrence of accumulation of the element in sponges and gorgonians.' It therefore seemed desirable to attack the problem by using I'll in some other organism. Because Drosophila gibberosa is a holometabolous insect, it seemed that valuable information might be obtained which would not only be of interest from the standpoint of iodine metabolism of this fly but would also provide a convenient basis for comparative work on the iodine metabolism of some other insect or arthropod.
Both larvae and adults were allowed to feed on the radioactive food for varying periods of time, after which dissections were made and measurements of activity taken with a Geiger counter. A second more sensitive method for detecting radioactivity was employed with the larvae. This involved making radioautographs by mounting alternate paraffin ribbon sections of the larvae on dental x-ray film, exposing for periods of 3-5 days and developing after removal of the paraffin. The other alternate series was mounted on glass slides for iron hematoxylin staining.
Larval Distribution.- Table 1 indicates the distribution of I'll in a third instar larva after feeding on radioactive medium for 72 hours. The percentages in this instance were calculated on the basis of the sum of the individual Geiger counts from each dissection in this experiment, disregard-* ing the loss of activity due to dissection of the larva in either alcohol or insect Ringer. No counts are available in this instance to indicate the amount of activity left in the dissection fluid, but as the tissues were dissected in great detail, the data form a convenient introduction to further discussion.
These results indicate clearly that the iodine is concentrated in the skeletal parts .of the larva. It is worth noting that no concentration of 13l appeared in any of the larval endocrine structures.
Series of experiments were carried out in which third instar larvae fed on the radioactive food for six different time intervals varying from 171/2-96 hours. After removal from the bottles, and following a washing in insect Ringer solution in order to remove any excess food adhering to the surface, Geiger counts were taken on whole larvae which had been teased apart. These larvae were then removed from the Geiger counter, dissected completely and counts taken on the individual tissues dissected. The mean per cent of activity recovered from eleven such series of counts on dissected larvae was 125.2% of that of counts on the teased larvae. The variation in excess of 100% is undoubtedly due to two factors. In the first place, it is impossible to obtain completely accurate counts on the teased entire larvae due to the thickness of the incompletely separated tissues which must absorb some j3-radiation. In the second place, it is extremely difficult to duplicate precisely the identical geometrical counter relationships for each individual dissection made. The teased larvae were separated into the following dissected parts: larval skin; tracheal trunks; jaws, anterior and posterior spiracles; and residue which included all remaining tissues and body fluids of the organism. Table 2 indicates the mean of the percentages of activity found in these parts. The sum of the counts for the four individual dissections was used as 100% in calculating the percentages. The age of the larva apparently is not a factor in determining the percentage of radioactivity in the larval skin. VOL. 33, 1947 The radioautographs likewise show clearly the concentration of radio-. activity which is present in the skeletal structures of the larva. Figure 1 is a longitudinal section, not including the extreme anterior end, cut across the dorsal surface of a third instar larva. A radioautograph, figure 2, made from an alternate section of the same third instar larva as seen in figure 1 , indicates that the concentration of greatest radioactivity was in the larval skin and tracheal trunks. The cross section of a third instar larva seen in figure . 3 is cut through the hind gut and anal regions. Attention should be directed to the very large hypodermal cells located ventrally and extending only to the midlateral regions of the larva. Figure 4 shows that the radioactivity was extremely high in this region. It seems likely that these large cells have in some way been active in concentrating the radioiodine in the cuticle under which they lie.
Skins of the larvae which were highly radioactive were treated for 48 hours with hot 5% KOH (65°C.). At the end of this period, Geiger counts indicated that virtually all of the radioactive material had been removed, none being left in the chitin fractions which remained after the KOH treatment. This suggests that the radioiodine is present in a protein portion of the skin rather than in the chitin.2' I Inasmuch as the larvae were crawling about in the radioactive food, the question arises as to whether the iodine in the exoskeleton may represent purely physical uptake by the external surface of the animal. When freshcleaned skins of third instar larvae were placed in a radioactive iodide solution for a period as long as six days, there was no indication from Geiger counts that any I'3l had been removed from the medium. If physical uptake were responsible for the radioactivity found in the intact larval skins, the skins immersed in iodide solution would presumably have given some indication of these processes. If second instar larvae which have been feeding on I'3l are removed from the food just prior to molting, and are washed and then allowed to molt after crawling on moist filter paper, Geiger c6unts of the young third instar larvae indicate a high degree of radioactivity. There is no possible way for these larvae to have acquired this amount of radioactivity except by first feeding and then depositing the 13l in the skeletal components. It is therefore legitimate to conclude that the deposition of iodine in the protein of the skeleton represents a genuine metabolic treatment by the organism of iodine taken up in the food. Pupal'Period.-Larvae which had fed on radioactive food were allowed to pupate in the bottles. The pupae (ages 24 hours and 96 hours) were then removed, washed and dissecte'd free of the pupa cases. Geiger counts were taken on samples, each of which consisted of a tanned puparium and its pupa. These were then separated completely and individual counts made on the puparium and pupa. The mean of the percentage of activity recovered from the completely separated portions was 114.3%. The reasons for this mean being in excess of 100% have already been stated in the case of the larvae. When the sum of the counts for the two individual dissected structures was used as 100%, the mean percentage of radioactivity in the puparium was 85.0%, in the pupa, 14.9%. Inasmuch as the pupal skin remained intact, it seems likely that most of the' 14.9% of activity recorded for the pupa was located in the pupal skin, which is very hard to separate, rather than in the developing imago or the histolysed larval tissues. In contrast to the larval skin, the tanned puparium can incorporate 13l if placed in an iodide solution.
Larval Acquisition.-Adult Emergence. Pupae which had formed from larvae having fed on 13l were removed from the food before emergence of the imagos, washed and placed on moist filter paper in a vial. After emergence of the adults, complete dissections were made and counts taken on the dissected tissues. In no instance was there any significant radioactivity. It would appear that the larva and subsequently the pupa use the molted exoskeletons as a depot for any iodine that may enter. As far as the pupa and imago are concernied, the element can have little if any physiological significance. It should be noted that the quantity of iodine actually administered in a carrier-free 13l solution is excessively small and therefore likely to give a true picture of the movement of minute natural concentrations of stable iodine isotopes in the food.
Adult Acquisition.-Pupae, formed from larvae which had never fed on I131, were buried in the radioactive food and imagos allowed to emerge, thereby assuring the adults of radioactive food only. When counts were taken on dissections of tissues of the adults after 4-5 days' feeding, the highest percentages of radioactivity were'located again in the exoskeleton. 236-278 (1935) . 2 Richards, G. A., Science, 105, 170-171 (1947) .
